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1966 , A. $Halanay[1]$ ,
.
$\frac{d}{dt}x\cdot.(t)=A(f.).?\cdot,(\dagger‘)+B(t’).\cdot 1\backslash .(\dagger, -?’)+f(\dagger)$
$0<\dagger$. $\leq l$
$’.\mathrm{t}^{\backslash },(\theta)=\Lambda/I\cdot lJ(l+\theta)$ , $.\cdot l’.(l+\theta)=N\cdot\psi|(\theta)$ $.-7^{\cdot}\leq\theta\leq 0$
, $A(t.),$ $B(\dagger,)$ , $[0, l]$ $??\cdot\cross 7?$, , $\Lambda I,$ $N$ ( ,
$\cdot t\mathit{1}$. $\cross 7l$.
, $f(\dagger.)$ , $[0, l]$ ?1 .
, , Fredhollll
.
1976 , $J.K$. $Ha\iota_{e}[2]$ , .
, 1966 , M. $Urabe[31[4]$ , Cheby-
shev . , ,
, Chebyshev ,
Galerkin .





. $\leq t$. $\leq l$
$X(\theta)=M\Psi(\iota+\theta)$ , $X(l+\theta)=\Psi(\theta)$ $-\uparrow’\leq\theta\leq 0$
, $P(t),$ $Q(t.),$ $\Lambda I$ $?l\mathrm{X}??$ . , $X(t),$ $F(t.\mathrm{I}, \Psi(\theta)$ ( , tt




Chebyshev (r) $(-1\leq.l\cdot\leq 1)$ ,
$T_{?l}(_{X)=\mathrm{c}}\mathrm{o}\mathrm{s}n\theta,$ $:c=\cos\theta$ , ’ $\iota=0,1,$ $\ldots$
. ,
$\tau_{\mathrm{o}(.1)}.\equiv 1$ , $T_{1}(x)=.\tau$ , $T_{2}.(_{T)}.=2.\iota’.-\underline{)}1, T_{3}.(.\iota\cdot)=4:\iota^{3}..-3.I^{\cdot}$ , . . .
. $T_{\gamma \mathrm{t}}(.\Gamma \mathrm{I}$ , .
1. $T_{1\mathit{1}}(.\tau)$ , $?$ ? , $x^{\mathfrak{l}?}$ , $2^{?-1}$’ $(”\geq 1)$ .




$. \frac{\pi}{\mathit{2}}$ $(?\mathrm{I}l=?l\geq 1)$
3. [-1, 1] $f(x)$ , $T_{l?}(\mathrm{J}^{\cdot})$ Fourier
.
$f(x) \sim,\sum_{?=0}\iota p’\iota T([] l\gamma l|\mathit{1})\infty.\iota$
. $(-1\leq.\cdot r\leq 1)$
,














4. $T_{n}(.\cdot\iota\cdot)$ , , . , $\tau_{11}(.\mathrm{t}’)=\mathrm{e}\cdot \mathit{0},\mathrm{s}’\prime l\theta=0$
,
$.\cdot r_{j}=\cos\theta_{j},$
$\theta_{j}=\frac{(2j-1)}{211}/\mathrm{T}$ . $(j=1.2, \ldots, ’\downarrow)$
5. $N$ $T_{\mathit{1}\backslash \Gamma}(.\iota\cdot)$
$x_{j}.=\cos\theta_{j}$ , $\theta_{j}:=\frac{2j-1}{2_{I}\backslash ^{\tau}}r\mathrm{I}$ $(.\dot{/}=1,2, \ldots, N)$
. Fourier
$a_{?1}= \frac{2}{\pi}\int_{0}^{\pi}\int(\cos\theta)\mathrm{c}o\mathrm{s}’?\theta \mathrm{d}\theta$ $(\prime 1\leq_{arrow\backslash ^{\tau}-1})$
Gauss-Chebyshev
$a_{n}=. \cdot\frac{2}{N}\sum_{j=1}^{N}\int(\cos\theta_{j}$ I $\cos n\theta_{j}$ $(?l=0,1, \ldots, N-1)$
.
12 Chebyshev
$\int(\dagger)$ , [-1, 1] $t$ .
, $f(t)$ $-$ ,
$\dot{f}(t.)\sim\sum_{7\iota=0}^{\infty}’\iota lo’\tau(n\cdot’\iota??t)$
. $= \frac{d}{di}$ . ,
$a_{n}’= \frac{2}{\pi}\int_{0}^{\pi}\dot{f}(\cos\theta)\cos t\iota.\theta \mathrm{d}\theta$
. , $\mathit{7}?$. $\geq 1$ ,
$a_{n-1}’-C\iota_{\eta+1}$
’
$=$ $\frac{2}{\pi}\int_{0}^{\pi}\dot{f}(\cos\theta)[\cos(_{?}’$ . $-1)\theta-\cos(\iota?+1)\theta]\mathrm{d}\theta$









$a_{\mathrm{t}}’\iota$ $=$ $2[(\uparrow \mathrm{z}+1)c\iota_{\iota+},1+(??+3)a_{\gamma+3},+\cdots$
$+(7?+2p-1)Cl_{1\mathit{1}+}2p-1]+c\iota_{??}.’+\mathit{2}p$
. $\mathrm{p}_{\mathrm{a}1^{\backslash }\mathrm{S}}\mathrm{e}\mathrm{V}\mathrm{a}1$ , $Parrow\infty$ $\Gamma l_{1}’\mathit{1}+-,Parrow 0$ ,







Chebyshev $(t?l+1)$ $\uparrow n$ Chebyshev







, $c_{n}$. , , $\int(f)$ .
$f( \dagger)=\frac{1}{2}(c_{\mathrm{U}}-c_{2}.)$
[ ] (1.2) , .
$c\downarrow.\}?=c_{n}-2_{C_{1+1}},t+C_{n+}2$
, (1.1) . ,
$f(t.)=.\mathrm{f}(\cos\theta)$ $=$ $\frac{1}{2}(c0-2C1\cos\theta+c_{2})$





$+($ $c_{\eta\iota-1}-\ovalbox{\tt\small REJECT} c_{n\iota}$ COS $\theta$ ) COS $(7$ } $’-1)\theta$
$+$ A $\cross\cos?$ } $\iota\theta$
,







$-\cdot\dot{\lambda}’(t\mathrm{I}$ =P(t)X.( $Q(t)\mathrm{x}(f-\gamma)+F(t)$ $(0\leq t\leq l)$
(2.1)
$X(\theta)=_{\mathit{1}}lI\Psi(\theta)$ , $x(l+\theta)=\Psi(\theta)$ $(-r\leq\theta\leq 0)$
134
, $X(t),$ $\Psi(t),$ $F(t)$ ,7 , $P(t),$ $Q(t)$ ,l X” , $\Lambda I$
, M=( Iij) ,l $\mathrm{X}?l$ .
$\mathrm{C}^{\mathrm{t}}11\mathrm{e}]\supset \mathrm{y}\mathrm{s}\mathrm{h}\mathrm{e}\iota^{r}$ $\tau_{l\mathit{1}}(.\iota\cdot)$ $-1\leq.l\cdot\leq 1$ ,
. , $-1^{\cdot}\leq\theta\leq 0$ $0\leq t\leq l$ :
, $-1\leq 7\uparrow\leq 1$ $-1\leq\xi\leq 1$ $-$ , .









. , $R=2\cdot|^{\tau}/l$ .





$X^{*}(\xi.)=\Psi^{*}(\uparrow 7)$ , $(\eta=.1\underline{l}.(\xi-1)+1)$
, (2.1) , $\xi$ $\uparrow 7$
.
(2.2) $\wedge\cdot \mathrm{i}^{-*}(\xi)$ $=$ $P^{\star}(\xi)X^{*}(\xi)+Q^{*}(\xi)\Phi^{*}(\xi)+F^{*}(\xi)$ $(-1\leq\xi\leq 1)$
$P^{*}( \xi)=.\frac{l}{\mathit{2}}P(t)$ , $Q^{*}( \xi)=.\frac{l}{2}Q(t)$ , $F^{*}( \xi)=.\frac{l}{2}F(t)$
$t=. \frac{l}{\mathit{2}}(\xi+1)$
$\Phi^{*}(\xi)=\{$
$\mathit{1}’\mathrm{t}I\Psi^{*}(\prime 7)$ $;-1\leq\xi\leq R-1$




$X^{*}(\xi)=\Psi^{*}(_{l}’)$ : $1-R\leq\xi\leq 1$
$\prime l=\frac{l}{l}.(\xi-1)+1$





$\Psi(\eta)=.\sum_{1?=0}^{1}\cdot\iota n\iota t\mathit{1}\psi nTn(\eta)$
, $x0,$ $\ldots,$ $.?.,?ln$”$0,$ $\ldots,$ $\cdot\psi$”$?$’ . $.I_{0},$ $\ldots,$ $.P^{\cdot},,1’ \mathrm{t}^{:_{0}}$” $\cdots$ , $\psi_{7\}?}$’ , $’$ ?
.




$p_{ll},$ $q.,,$ , , . , $?$ } $\iota$ . $\mathrm{C}\mathrm{h}\mathrm{e}\mathrm{l}\supset \mathrm{y}\mathrm{S}\mathrm{h}\mathrm{e}\mathrm{v}$
. $???\dagger+1$ $0$ .
, $\Phi(\xi)$ Chebyshev ,
$\Phi(\xi)=\sum_{07\mathit{1}=}^{\infty}\mathrm{t}\iota_{n}\emptyset nn\tau(\xi)$
. , $\cdot,?l$ . $\Phi(\xi)$
, $\Psi(?7)$ $X(\xi)$ , Chebyshev $\phi_{l},,$ $(?\iota$. $=0,1, \ldots, ’\gamma l)$
, , $’\psi_{n}$’ – .
(2.2) .
(2.3) $\sum_{n=0}^{m}\mathrm{t}lx\mathfrak{n}?’(-1)^{\eta}-\Lambda I\sum_{=n0}^{m}\cdot\iota l_{n}.\psi_{n}’=0$
136




(2.7) $P(\xi)X(\xi)$ $=$ $\sum_{\Gamma=0}^{m}u_{r}p_{7r}.T.(\xi)\sum^{n}ux\tau(sSS\xi s=0\iota)$
$=$
$\sum_{1S}..1l_{\gamma^{\iota}S}.l\tau_{r}(\xi)T_{\mathrm{e}\mathrm{L}}(\xi)p_{\uparrow^{l’}\mathrm{L}}..\mathrm{s}$
$=$ $\sum_{7_{\mathrm{c}}\mathrm{s}}^{1?\mathit{1}}.,\iota l_{1},\iota l_{s}\cdot\frac{1}{\mathit{2}}[T_{r+}s(\xi)+T_{1},.-.\backslash \cdot|(\xi)]p_{\mathrm{t}R}..\mathrm{t}$
.
$=$ $\frac{1}{\mathit{2}}\sum_{\mathrm{L}}’’u,1l\cdot p_{\mathrm{r}}:\iota_{s1}T.+.\mathrm{q}(s\xi)\gamma^{\backslash }.\mathrm{s}\iota.\cdot$
.
$+ \frac{1}{2}\sum_{\llcorner}^{m}.,\uparrow l_{1},\iota \mathrm{t}_{\mathrm{L}}\mathrm{Q}p_{1s1}..\Gamma\tau-\llcorner\sigma|’..(\xi)\prime 9$
$=$ $\frac{1}{\mathit{2}}\sum_{n=0}^{\infty}(_{9=}‘\sum_{0}^{\}}’\iota\iota_{?},-\mathrm{s}\mathrm{t}l\backslash \llcorner \mathit{1})-.9\cdot\Gamma.\underline{\sigma})\iota.\cdot.\tau_{n}(t?\xi)$
$+ \frac{1}{\mathit{2}}.\cdot\sum_{\sigma=0}^{nl}\iota l..lj_{S}.1_{S0(\gamma}’\tau)\llcorner\backslash \underline{)}$
$+ \frac{1}{2}\sum_{?1=1}^{\infty}(_{\backslash }\sum_{\mathrm{s}=0}^{\mathrm{t}1\iota}\iota\iota_{?}\mathit{1}+_{\mathrm{c}}\mathrm{s}^{\mathfrak{j}\iota.p_{\iota})}\underline{\mathrm{s}},+.-\sigma Cl_{\sim}8T_{1},$ $(\xi)$ $(\cdot’\cdot-s\cdot=\prime 1)$
$+ \frac{1}{\mathit{2}}\sum_{1?}\infty=1(_{\mathrm{L}}\sum_{\mathrm{s}=0}^{?\eta}\mathrm{t}\iota_{S-\iota^{1(}s},pS-\uparrow l.\mathrm{t}_{\mathrm{L}\backslash }.,)\tau|l(\xi)$ $(s-?\cdot=l?)$
$=$ $. \frac{1}{\mathit{2}}[_{1l_{0}^{2}},p0\cdot\Gamma 0+ \sum_{=,\llcorner \mathrm{Q}0}^{7}1\downarrow_{S}^{2}|\iota ps^{l}.\cdot \mathrm{c}\mathrm{e}]T()(\xi)$
$+ \frac{1}{\mathit{2}}\sum_{n=1}^{m}[\sum_{B0}^{1}7|=(\cdot[l,]’-s.1l_{s}.p,\mathit{1}-S$
$+?l.+\mathrm{S}\mathrm{t}l\cdot pn.S’?+S+\iota\iota_{s-}.,1^{\cdot}\mathrm{t}(_{S}.p\mathit{8}-\mathfrak{l}1)_{1_{\mathit{8}}]}.\cdot T|1(\xi)$





$+. \frac{1}{\mathit{2}}\sum_{=S0}^{n\prime}(u_{n-sS}\tau‘ p_{n}-S+uu_{S}p\eta+s+ll_{9-|}?\iota \mathrm{t}p_{\iota}s\mathrm{q}-’\iota)\prime r_{\mathrm{s}}n+s$.
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$+ \frac{1}{\mathit{2}}\sum_{s=0}^{m}(un-s^{1}+\iota\downarrow_{7\iota+_{\mathrm{c}}}\mathfrak{l}\sigma \mathrm{t}l:_{S}q,\iota+s+\mathrm{t}ls-\iota\mu.s\Gamma \mathit{1}\mathrm{s}-)\mathrm{t})l_{s}c_{\mathit{1}?\iota-s}.,\cdot.\phi S$
$(?l\geq 1)$
$x_{0}’$ , $.x_{?\mathit{1}}’$ $(n\geq 1)$ ,,}/|? ,
$.7i_{n}$ $=$ $\frac{1}{2}\sum_{\mathrm{s}=0\llcorner}^{7}(u-Sp_{7\iota}’|)\iota-s+\cdot ll+Sup,7?s’+S+u-|\iota\iota l_{S}sp.9-|1+\cdot u_{-1l}\mathrm{t}l-sp_{S}x_{S}’?l_{S}\cdot$.
$+ \frac{1}{2}\sum_{=S0}^{7n}(u_{n}-Ssq_{l}-S+u,u_{n+}u_{s}q,s?+s+\cdot u_{S-?},,uc\mathit{1}SS-n+u-n1l,-sc\mathit{1}s)\emptyset s$
$+ \int_{1?}$ $(?l=0,1, \ldots, m-1)$
. (2.6) ,
(2.8) $\frac{1}{2}\sum_{s=0}^{\eta\tau}(uss-s+\tau l_{n+}.lpn+S+u\mathrm{t}l_{s}p_{\mathit{8}-}n-up_{n}s\iota ss-n\eta+u_{-?\mathit{1}}.u_{-S}pS^{-2}g-?)_{S}?l\cdot,\iota-\prime ls):C.s$
$+ \frac{1}{2}\sum_{=S0}^{n}(\mathrm{t}\iota_{n}-Su_{S}qn-\mathrm{L}^{+uu}n+s’ sq\mathrm{q}\}\iota+S+\prime \mathrm{t}l.9^{\cdot}\lfloor l\cdot r\mathit{1}\mathrm{s}-?l+v_{-}\gamma \mathit{1}^{\cdot}1l-s\mathit{1}1)\mathrm{L}^{-t1s}\Gamma\sim 9\phi_{s}=-f_{n}$
$(\uparrow\chi=0,1, \ldots, ??\mathrm{t}-1)$
.














$+( \frac{r}{l}x_{1}+\frac{4\uparrow\cdot l-4r^{2}}{l^{2}}I_{\mathit{2}}+\frac{9l^{2}r-\mathit{2}4\iota\uparrow^{2}+1_{0}^{r_{?}.3}}{l^{3}}.X3)(\uparrow l)$
138
$+( \frac{1}{2}\mathrm{L}\iota_{0}.+\frac{l-\uparrow}{l}.x1+\frac{l^{2}-4\iota\uparrow\cdot+3\prime^{2}}{l\underline{)}}.\cdot.1^{\cdot}\underline{\cdot)}+\cdot.\frac{l3-9l\underline{)}17’+.8ll2-10\uparrow\backslash s}{l^{3}}.I_{3})(1)$
$=$ $\sum_{?\mathit{1}=0}\iota\iota P3?\iota n(\mathfrak{a})T_{n}(?7)$
, . ,




$\frac{7’}{l}x_{1}+\frac{4\uparrow\cdot l-4_{7}\cdot \mathit{2}}{l^{\mathit{2}}}x.2+\cdot\frac{9l^{\underline{)}}\uparrow\cdot-24l1+12\mathrm{o}r\ulcorner 3}{l^{3}}..\tau_{3}$.
$P_{2}.(.\alpha)$ $=$ $\frac{\gamma^{2}}{l^{2}},x_{2}.+\frac{6lr+6?’ 3}{l^{3}}\underline’ X_{3}$
$P_{3}(\alpha)$ $=$
$\frac{\gamma^{3}}{l^{3}},x_{0}$
, $\alpha=$ col$(X_{0}., X_{1}, \ldots, x_{m})$ . , (2.9) , $?’ l$
, $\uparrow 7$ – . $\xi$ 77
$-$ , $\xi\in[1-R, 1]$ , $\uparrow l\in$ [-1, 1] , Chebyshev
– . (2.4) (2.9) ,
$(2.10) \sum_{?7=0}^{1}\mathrm{t}nPx\}l(\alpha n.)T(n\eta)-\sum_{=\gamma l0}^{n}u_{n\mathrm{t}’}l/_{\mathrm{a}n}\tau\backslash |l(t7)=0$
. ,
$\alpha=\mathrm{c}\mathrm{o}1(.\mathrm{T}_{0}, x_{1}, \ldots, x_{m}.)$
.
, $2\uparrow l(\uparrow n+1)$ $(x_{0}, .r1, \ldots, .r_{m}., \iota l_{0}"\psi_{1}, \ldots, \psi_{m})$ , (2.3)
,7 , (2.8) $nm$ , (2.10) , ?1 $(\cdot t\}|$. $+1)$ .
,
$4+3 \sum_{s=0}^{\eta 1}$ A-CnsS $=B_{n}$ $(?\mathrm{t}=0,1, \ldots 47?l+3)$
. ,
$c_{S}.=X_{1}$, ; $(s=0,1, \ldots??(_{\mathit{7}?\mathrm{t}+}1)-1)$
; $(\uparrow\cdot=0,1, \ldots, 7??)$
$c_{9}.= \uparrow\int_{1}$” ; $(s=??.(m$. $+1), \uparrow \mathit{1}(??\mathit{1}\cdot+1)+1,$ $\ldots,$ $2?\mathrm{t}(’\}\iota l+1)-1)$
; $(\uparrow\cdot=0,1, \ldots, 17t)$
. , Gauss , $.\tau_{\uparrow \mathit{1}},$ $\psi_{\uparrow}’\iota$ ’




$\wedge\cdot \mathrm{i}^{\vee}(t)=F[t, X(t), \mathrm{x}(t-?\cdot)]$ $(0\leq t\leq l\mathrm{I}$
$X(\theta)=\mathit{1}\mathrm{t}\prime I\Psi(\theta)$ , $X(l+\theta)=\Psi(\theta)$ $(-,$
. $\leq\theta\leq 0)$
, $F[t, X(t), x(t-\uparrow\cdot)]$ . $X(t),$ $\Psi(\dagger)$ ,
.
, $t$. Chebyshev ,
– , .
$\wedge\cdot \mathrm{i}^{\vee}(\xi)$ $=$ $F[\xi, X(\xi), \Phi(\xi)]$ $(-1\leq\xi\leq 1)$
$\Phi(\xi)=\{$
$\Lambda I\Psi(_{7}.l)$ $\vee,$ $-1\leq\xi\leq R-1$
$X(\xi-R)$ ; $R-1<\xi\leq 1$
$?_{7}=7\underline{1}.(\xi+1)-1$
$X(-1)=\Lambda I\Psi(1)$
$X(\xi)=\Psi(\eta)$ ; $1-R\leq\xi\leq 1$
$\prime 7=\frac{1}{r}(\xi-1)+1$
, $R=2-t^{\mathrm{B}}/\iota$ , $\Phi(\xi)$ , .
,
$X( \xi)=.\sum_{1’=^{0}}^{n}u_{\eta}\iota X_{l\mathit{1}}\tau n(\xi)$
, $\Psi(\eta)$
$\Psi(\uparrow l)=\sum_{n=0}8\iota\psi_{\tau l}\eta|?(|T\eta)$
, $x_{0},$ $x_{1,\ldots,\mathit{1}}:\mathrm{r}\eta’?f’ 0,$ $l_{1}$” $\cdots,$ $\mathrm{V}’$”, $\iota$ .
,
$(2.11)|$
$. \prime \mathrm{r}_{l\mathrm{t}\mathit{1}}’-.\frac{2}{\pi}.\int_{\mathrm{C}}\eta.[\xi,arrow.\mathrm{x}^{-}(\xi),\Phi,\cdot|..(.\xi),]T?(t\xi)\frac{1}{\sqrt{1-\xi^{\underline{7}}}}\frac{\sum_{n_{2}=}}{\pi}\int-1..\cdot-\iota(\frac{\prime}{l}(\uparrow 7-1)+1,)T\gamma l(\iota 7^{/)})\frac{=01}{\sqrt{1-||^{\underline{J}}},\mathrm{t}?1_{l})}|1?7\mathrm{v}|10u_{1}\mathit{1}|’\cdot.\cdot n(.-1)^{1\iota}-\Lambda I-11F(l\mathit{1}=01\sum_{\ddagger l0}|?=\gamma\tau l_{1\iota}\mathrm{t}n.\cdot\xi \mathrm{c}\mathrm{t}|=0=0$
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. ,
$. \iota_{t\ddagger}’.=\sum_{S0}^{\mathit{1}}|?=\mathrm{t}l-n\iota_{\mathrm{L}\backslash ^{\backslash }-}’ \mathrm{t}Sn\cdot.\mathcal{B}$
.
, $\theta_{\mathrm{i}}$ .
$\theta_{i}$ $:= \pi-\frac{\mathit{2}i-1}{2_{\mathit{1}}\mathrm{V}}T\mathit{1}^{-}$ $(i=1,2, \ldots, \wedge^{\tau})$
, $\theta_{1}arrow\theta_{N}$ , $\cos\theta_{i}$ , $-1$ , 1 .
,
$F_{?1}[\alpha, /\mathit{3}]$ $:=$ $\sum_{s=0}^{m}u_{\mathrm{c}}\sigma-r\iota’ \mathrm{s}\iota_{\mathrm{c}}-ns.T_{s}-\frac{\mathit{2}}{\wedge\prime\backslash l7}\sum Jj=\perp)\backslash \tau.[\cos\theta_{\mathrm{i}}, x((.\mathrm{o}\mathrm{S}\theta \mathrm{i}), \Phi(\cos\theta_{i})](.\mathrm{o}\mathrm{s}??\theta\dot{7}$
$(7? =0,1, \ldots, 7’?$. $-1)$
$F_{1’?}[0^{\mathit{1}(}, ,\mathit{3}]$ $:=$ $\sum_{1l=0}^{m}\cdot \mathrm{t}\{j\eta.n(-1)n-_{\mathrm{A}}\lambda.I\sum_{01\iota}\prime n=\iota\iota,)\sqrt,\}l=0$
$C_{7},?[\mathfrak{a}, /\mathit{3}]$ $;=$ $\frac{\mathit{2}}{i\mathrm{V}}\sum_{i=1}x(\frac{\gamma}{l}(\cos\theta_{i}-1)+N1\mathrm{I}^{\mathrm{c}}\mathrm{o}\mathrm{s}’?\theta_{i^{-}}\mathrm{t}^{\prime^{\mathrm{t}}}$”
$’$
$(?l$. $=0,1, \ldots, ’??)$
. ,
$c\downarrow$ $=$ co1 $(_{\mathrm{I}_{0,1}}.\cdot \mathrm{a}\cdot, \ldots..1,\cdot,)\text{ }l$
$/\mathit{3}$ $=$ $\mathrm{c}\mathrm{o}1(\cdot\#’’ 0, \psi_{1}, \ldots, \iota_{\eta\iota}./,)$
. ,
$F[a, \beta]=$ $G[\alpha, /\mathit{3}]=$
, Chebyshev $\mathfrak{a}’,$ $\beta$ ,
$\Phi[\alpha, /\mathit{3}]$ $:==0$
. , Newton-Raphson ,
$J[\mathfrak{a}_{p}, /\mathit{3}]p\prime \mathit{1}+p\Phi[\alpha_{p}, \beta p]=0$
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. , $J[\alpha, /\mathit{3}]$ , $\Phi[\alpha, -/\mathit{3}]$ Jacobian .
$J[ \alpha, \beta]=[\frac{\partial\Phi[\alpha,]\mathit{3}]\prime}{\partial(\alpha,/\mathit{3})}]=$
$l\iota_{p}=-$
Jacobian . $\varphi’(\xi)$ , 2
, ,
$\sum_{i=1}^{N}F[\cos\theta_{i}, X(\cos\theta i), \Phi(\cos\theta_{i})]\cos\uparrow?,\theta_{i}$
$=$ $\sum_{i=1}^{N_{R}}F[\cos\theta i, X(\cos\theta_{i}), M\Psi(\frac{l}{7}.(\cos\theta_{i}+1)-1)]\cos 7?.\theta_{i}$
$+ \sum_{N_{R}+1}^{N}F[\cos\theta i, X(\cos\theta_{i}), X(\cos\theta_{i}-R)]\cos\uparrow\downarrow\theta_{i}$




$=$ ?l-k-n $\iota_{k}’-[]\iota k$
$- \frac{2}{N}\sum_{i=1}^{N}\frac{\partial F}{\partial x_{k}}.[\cos\theta_{\mathrm{i}}, X(\cos\theta i), \Phi(\cos\theta i)]\mathrm{t}\downarrow k.\cos k\theta_{i}\mathrm{c}o\mathrm{s}’?\theta i$
$- \frac{2}{\mathit{1}\eta^{\mathcal{T}}}\sum_{N_{R+}1}^{N}\frac{\partial F}{\partial\psi_{\mathrm{t}}1}‘,$
$[\cos\theta_{i}, X(\cos\theta_{i}), X(\cos\theta i^{-R})]u.k\tau_{k}.(\cos\theta\dot{|}-R)\cos l?\theta_{i}$
$\frac{\partial F_{7l}}{\partial\psi_{k}1}$
.
$=$ $- \frac{2}{N}\sum_{i=1}^{N_{R}}\frac{\partial F}{\partial\prime\psi\iota}.[\cos\theta_{i}, x(\cos\theta_{i}), \mathrm{n}I\Psi(,\cos\theta_{i}+1-1]?\underline{\iota}_{())}$
$\cross l|\mathit{1}Il\iota,\iota.\tau k.(.\underline{\iota}_{(\cos+)- ,\backslash },\theta i11)_{\mathrm{C}\mathrm{o}^{\sigma}}1’ 7|l\theta_{?}$ .














$(7\mathrm{i}=0,1, \ldots, l7\mathit{1}\backslash \cdot k=0.1, \ldots, \cdot\prime \mathrm{i}’.)$
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$(2.1\mathit{2}).\dot{\tau}(t.)$ $=$ $F[t., X(t), X(\dagger$. $-r)]$ $(0<t\leq l)$
$(2.13)x(\theta)$ $=$ $\Lambda IX(\iota+\theta)$ $(-r\leq\theta\leq 0)$
, .
$D(\dagger)$ : $-r\leq t\leq l$ , $\subset R^{N}$
$D:=\{(t, .\mathrm{r}.)|-r\leq t\leq\iota, x\in D(t.)\}$
$\Omega:=\{(t., I, y)|0\leq t, \leq l, .\tau\in D(t.), y\in D(t-\uparrow\cdot)\}$
$F(t, x, y)$ : \Omega $\{$
$t$
$\ovalbox{\tt\small REJECT} \mathrm{f}\mathrm{f}\mathrm{i}_{\mathrm{L}}^{\pm}$
$x$ , y \sim \rightarrow .\supset \iota .,)-CJ‘ ffi\pm \beta ##-$[]$T
$\Phi(t.’,.x,\tau\Psi(t\tau,y)/)\}$ : $x,$ $y\#_{\sim}arrow$ 6 $F(t., \cdot r, \cdot\iota/\backslash )$ $\mathrm{J}\mathrm{a}\mathrm{c}\mathrm{o}$ ]) $\mathrm{i}\mathrm{a}\mathrm{n}$
$F(t, x, y)$ , $\Phi(t,:\iota\cdot., y)$ $\Psi(\dagger,:\iota\cdot, .\mathrm{t}/)$ , , $F(t., x, y)$
.T $y$ Jacobian . $(t, .\iota’(\wedge t))$ (2.12)
(2.13) $D$ $\mathrm{L}^{\cdot}r=.\prime \mathrm{t}(\wedge.\dagger)$ , $\Phi(t, .\iota\cdot, y),$ $\Psi(t, \alpha:, y)$
$\Lambda l$ $H-$ $\hat{H}$ : $C$ [ $-r$ , O]\rightarrow C\vdash $0$ ] , $\mathit{1}^{\mathit{1}}\wedge$. $\hat{\nu}$
$\hat{L}=I-A$ . , ,
Banach $C[-?” 0]$ . $(t, .’\hat{\epsilon}(\dagger.))$ $D$
$x=.\hat{\tau}(\dagger)$ , $l^{l}\wedge=\hat{l}\ovalbox{\tt\small REJECT}=0$ ,
. , $x=.\iota(\wedge.t)$ ,
$.r=_{\mathrm{t}}|’(\wedge)t$ .
. $.l\cdot=\mathrm{L}\overline{\tau}’(t.)$ , $(t, \backslash \overline{\tau}(t))$
(2.12) (2.13) $D$ . , $0\leq t$. $\leq l$. $|\overline{x}.(t)-$
$F[t, .\overline{\iota’}(t), .\overline{l\cdot}(t--’\cdot)]\leq\epsilon$ , $-\uparrow’\leq\theta\leq 0$ $|.\overline{\iota\cdot}(\theta)-M.\overline{t}\cdot(l+\theta)|\leq\epsilon$
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$\overline{\mathrm{c}}$ . $0\leq t\leq l$ , $t$ $-4(t)$ $B(t)$ ,
$\delta\succ 0$ $0\leq t\mathrm{i}<1$ , .
1. { $l$ $\nu$ , $L=I-H$ $l^{l}=\nu=0$ .
, $H$ , $A(t),$ $B(t)$ $!\mathrm{t}I$ $H$ .
2. $D[\delta]=\{(t, X) : -r\leq t\leq l, |.\iota\cdot-.\overline{\iota’}(t)|\leq\delta\}\subset D$
3. $\Omega[\delta]=\{(t, x, y) : 0\leq t\underline{<}l, |.\iota\cdot-.\cdot\overline{\gamma}(t)|\leq\delta, |y-.\overline{l\cdot}(\dagger-?\cdot)|\leq\delta\}\subset\Omega$
, $(t, .\tau, y)$ , $|\Phi(t, .\iota\cdot, y)-A(\dagger)|\leq\kappa/\sigma_{1}$ $|\Psi(t, .r, y)$ -
$B(t)|\leq\kappa/\sigma_{1}$ .
4. $\cdot\frac{\llcornerarrow\sigma_{2}}{(1-P\mathfrak{i},)}\leq\delta$
, $\gamma=||(I-H)^{-1}||_{c},$ $b=\mathrm{n}\mathrm{l}\mathrm{a}\mathrm{x}\{|B(t)| : 0\leq t\leq l\},$ $77l=|\Lambda I|$ , ,
, $X(t, .s)$ (t) $=A(t).r(t)+B(t).l^{-(-\tau)}t$’
, $I_{1=1}’\mathrm{n}\mathrm{a}\mathrm{x}\{|X(t, .S)| : (t, s)\in[0, l]\cross[0, l]\}$ . ,
$-\sigma_{1}$ $=$ $\mathit{2}Kl\gamma \mathrm{n}\mathrm{u}\mathrm{a}\mathrm{x}\{\uparrow?l(1+\uparrow\cdot b)+\gamma^{-1}, ???-, 1\}$
$\sigma_{2}$ $=$ $\mathrm{n}\mathrm{u}\mathrm{a}\mathrm{X}\{_{l}\gamma I\mathfrak{i}^{\prime 2}(1+rb)(1+\uparrow\cdot b+l)+^{\iota}+1, ’?\tau\gamma I\iota’(1+\cdot’\cdot b+l)+1\}$
.
, $(t., .\iota(\wedge.t))$ (2.12) (2.13) $D[\delta]\subset D$
– $.1^{\cdot}=\hat{x}(t.)$ . , , $-\uparrow\leq t\leq l$.
$|.\iota\cdot(\wedge t)-\overline{x}(t)|\leq\epsilon\sigma_{2}/(1-h)$ .













, $X(t),$ $\Lambda I\Psi(\theta)$ , ,
. , , ,
.
, $.l\cdot(\dagger)=\cos t,$ $y(t.)=\sin t$. .
, , .$=$ $(0<t\leq l)$$=$, $=$
$l,$ $r,$ $\cdot m,$ $X(\xi),$ $\Psi(?_{l)}$ , .







$(-,$ . $\leq\theta\leq 0)$




., $X(t),$ $-’\iota I\Psi(\theta)$ , ,
. , , ,
.
, $x(t)=\sin^{\underline{)}}(t),$ $y(t)=\cos^{2}(t),$ $\approx(t.)=\mathrm{s}\mathrm{i}_{1}1t\cos \mathrm{f}$ .
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